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(54) PRODUCTION METHOD OF LOAD BEAM WITH INSULATION 
LAYER BETWEEN PLATES OF DIFFERENT THICKNESS BY MEANS OF 
SIMULTANEOUS WORKING 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method of a load beam 
with an insulation layer for a hard disk which enables high-precision and 
low-cost working so as to correspond to the higher precision of the hard disk. 
SOLUTION: The production method is a method for producing the load beam 
for the hard disk by using a laminate of three layer constitution in which a 
metal layer 1 is laminated on the metal layer 3 exhibiting a spring 
characteristic via an electric insulation layer 2. Therein, the metal layer is 
efficiently subjected to etching working in a short time and, thereby, the 
production method of the load beam with the high-precision insulation layer 
is established. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the load beam for hard disks with an 
insulating layer characterized by an insulating layer being processible with 
high precision in the approach of processing the charge of suspension 
material by which the laminating of the ingredient of three layers which 
consists of the metallic material layer and insulating layer which make a 
spring property discovering, and a metallic material layer was carried out to 
order, and manufacturing the load beam for hard disks. 
[Claim 2] The manufacture approach of the load beam for hard disks 
characterized by the ability to carry out etching processing of the metallic 
material with which the thickness of the base material section of drawing 11 
and the metallic material layer shown in 3 differs at coincidence. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention is the 
manufacture approach of the load beam for hard disks. It is related with the 
manufacture approach of the load beam for hard disks which contained the 
insulating layer between the metallic material layers from which board 
thickness differs especially. 
[0002] 

[Description of the Prior Art] Since the conventional load beam for hard 
disks needs the function which supports the magnetic head mechanically, it 
has been manufactured by the stainless steel material independent. 
However, in current [ by which the surface recording density of a hard disk 
became high by leaps and bounds ], making the flying height of a suspension 
low is called for and, as for the load beam, the damping property is 
demanded of it. Then, the improvement technique of a damping property is 
proposed by manufacturing the load beam conventionally used by the 
stainless steel material independent with the composite material of stainless 
steel material / insulating layer / stainless steel material. Drawing 2 R> 2 is 
drawing showing the example of the load beam containing such an 
insulating layer. Drawing 3 shows the manufacture approach of the load 



beam of this configuration. Since there is an insulating layer when 
processing the metal layer of the composite with which the thickness 
containing the insulating layer shown by claim 2 differs, two kinds of metal 
layers are processed for every metal layer of ********. That is, it is the 
manufacture approach [ need / a metal layer / two to be processed ]. 
[0003] 

[Problem(s) to be Solved by the Invention] It is required that it should 
correspond to current [ to which the surface recording density of a hard disk 
became high by leaps and bounds ] that the high load beam of precision 
should be manufactured. Then, this invention is the approach of studying the 
processing technique of both metal layers and manufacturing a highly 
precise load beam with an insulating layer, in manufacture of the load beam 
which consists of composite material of a metal layer / insulating layer / 
metal layer. 
[0004] 

[Means for Solving the Problem] this invention person came to complete 
invention described below, as a result of inquiring in order to solve the 
above-mentioned technical problem. That is, in order to manufacture a load 
beam with an insulating layer efficiently, this invention introduces the new 
concept of carrying out etching processing of both metal layers at coincidence, 
and establishes the manufacture approach of a load beam with an insulating 
layer. 

[0005] Invention of claim 1 is the manufacture approach of the load beam 
characterized by that it should correspond to the demand of a highly precise 
hard disk the insulating layer of the load beam for hard disks which consists 
of a metal layer / an insulating layer / a metal layer being processible with 
high precision. If it is this manufacture approach, a highly precise load beam 
can be manufactured. 

[0006] Invention of claim 2 is the manufacture approach of the load beam for 
hard disks characterized by the thickness of the base material section of a 
metallic material layer using an ingredient thicker than the metallic 
material layer of another side in the manufacture approach of claim 1 and 
the load beam for hard disks according to claim 2 with an insulating layer. If 
it is this manufacture approach, a load beam with an insulating layer can be 
manufactured efficiently. 
[0007] 

[Embodiment of the Invention] Drawing 3 is process drawing showing the 
procedure of manufacturing the load beam for hard disks, and explains order 
for the process later on below. 

[0008] Drawing 3 (a) shows the layered product for forming the load beam for 
hard disks. This layered product carries out the laminating of the stainless 
steel which is the metal layer 1 in thermocompression bonding through an 
insulating layer 2 on the stainless steel as a metal layer 3 which makes a 
spring property discover. The insulating layer 2 used here is polyimide 
system resin, epoxy system resin, or acrylic resin, and, in the case of 
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polyimide, a polyimide layer consists of an adhesives layer by which the 
laminating was carried out to a core insulating layer and its both sides. The 
adhesion reinforcement of the metal layer 1, or a 3 and an insulating layer 2 
is at least 500 or more g/cm, and its uniform adhesion reinforcement is 
required for the adhesion reinforcement of the metal layer 1 and an 
insulating layer 2, and the adhesion reinforcement of the metal layer 3 and 
an insulating layer 2 within **20% of error. 

[0009] Drawing 3 (b) shows the condition of having applied to both sides on 
the metal layer 1 and the metal layer 3 the liquefied resists 4, such as casein 
which is a photosensitive ingredient. A resist may use a dry film resist. 
[0010] Drawing 3 (c) shows the condition of carrying out patterning to the 
liquefied resist 4, by irradiating ultraviolet-rays exposure 6 through a mask. 
[0011] Drawing 3 (d) shows the condition of having dissolved the resist of the 
unexposed section after carrying out pattern NINGU through a mask 5. 
[0012] Drawing 3 (e) shows the condition of having etched the metal layer 1 
and the metal layer 3, through the resist 4 which carried out patterning. In 
this case, the etching reagent which consists of common ferric-chloride liquid 
is used, and the metal layer 1 and the metal layer 3 are etched into 
coincidence. 

[0013] Drawing 3 (f) shows the condition of having exfoliated the resist 4 
with the exfoliation liquid which consists of a sodium hydroxide, after 
etching the metal layer 1 and the metal layer 3. Thereby, the layered product 
of three layers by which patterning of the metal layer 1 and the metal layer 3 
was carried out to both sides of an insulating layer 2 is obtained like 
illustration. 

[0014] As explained above, manufacture of the metal layer of the load beam 
for hard disks with an insulating layer is completed with the procedure 
shown in drawing 3 . 
[0016] 

[Example] The polyimide film with a thickness of 12.5 microns was used as a 
core insulating layer, and membranes were formed to both sides and it 
considered as the insulating layer of a film with adhesives so that the 
thickness after drying a polyimide varnish might become 2.0**0.3 microns as 
an adhesives layer. And this film with an adhesives layer was inserted into 
stainless steel with a thickness of 30 microns and stainless steel with a 
thickness of 64 microns, the vacuum heat press was carried out, and the 
layered product of a metal layer / insulating layer / metal layer was formed. 
Here, the adhesion measuring method of IPC2.4.9 on the strength was 
followed, and the adhesion reinforcement of the stainless steel of a layered 
product and polyimide which were formed was measured. The measurement 
results was [ the adhesion reinforcement of 1.8kg /, 64 micron / cm /-stainless 
steel, and polyimide of the adhesion reinforcement of 30 micron-stainless 
steel and polyimide ] 1.6 kg/cm. After laminating an acrylic dry film resist to 
stainless steel both sides (30 microns and 64 microns) to the above- 
mentioned layered product, according to the predetermined photo-mask 
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pattern, both dry films resist were exposed and developed, and carried out 
patterning, respectively. Exposure was performed by light exposure 40 - 70 
mJ/cm2, and spray development of the development was carried out by 30 
degrees C and lwt%Na2C03. Subsequently, double-sided stainless steel was 
etched into coincidence using ferric-chloride liquid. Thereby, the layered 
product of three layers by which patterning of the stainless steel was carried 
out to both sides of a polyimide film was obtained. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, by 
etching different board thickness into coincidence, it leads to compaction of 
etching time and it comes out to attain low cost-ization of manufacture. 
Consequently, the manufacture approach of the load beam for hard disks 
with an insulating layer which can perform highly precise processing in low 
cost became possible. 



